TEST KIT FOR SEMICONDUCTOR PACKAGE AND METHOD FOR TESTING 
SEMICONDUCTOR PACKAGE USING THE SAME 



This application claims the priority of Korean Patent Application No. 2002-77084, 
5 filed on December 5, 2002, in the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

10 This disclosure relates to a test kit for a semiconductor package, and more 

particularly, to a head assembly and a socket used in testing a semiconductor package. 

2, Description of the Related Art 

In order to decrease the thickness and the size of semiconductor packages, 
15 semiconductor packages using solder balls instead of leads as an extemal connection 

terminal, for example, a micro ball grid array (micro BOA) package and a chip scale package 
(CSP) have been developed. 

Generally, the characteristics of semiconductor devices are tested several times during 
manufacturing using a PC tester including several instruments. Examples of an electrical test 
20 of the semiconductor devices using such a tester include an electrical die sorting (EDS) 
conducted at wafer level, a final test conducted after the assembly of the semiconductor 
packages has been completed, and reliability tests of semiconductor chips at wafer level and 
semiconductor packages conducted after the assembly of the semiconductor packages has 
been completed. 

25 Further, examples of the final test include a room temperature electrical final test, a 

cold temperature electrical final test conducted at a temperature lower than the room 
temperature, and a hot temperature electrical final test conducted at a temperature higher than 
the room temperature. Also, a bum-in test is an inspection forjudging whether the 
semiconductor devices are usable after a high temperature and a high voltage are applied 

30 thereto in order to detect possible defective semiconductor devices. That is, the 

semiconductor devices presenting a highly defective possibility are preliminarily eliminated 
before shipped to a customer. 

The EDS test of the semiconductor devices using the tester is classified into a serial 
test and a parallel test. In the serial test, one semiconductor package is tested at a time, while 
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in the parallel test, a large number of semiconductor chips or a large number of 
semiconductor packages are tested simultaneously and bulk-tested. 

Since 32-256 sockets are mounted in one interface board used in the bum-in test and 
in the parallel test, a large number of the semiconductor chips or a large number of the 
5 semiconductor packages can be tested simultaneously and bulk-tested through the bum-in test 
and the parallel test. 

FIG. 1 is a plan view illustration of a socket contact board 20 of a socket in which an 
adapter is mounted in a test kit for a semiconductor package according to a prior art, and FIG. 
2 is a cross-sectional view illustration for explaining the loading of the semiconductor 

10 package using the socket contact board 20 of FIG. 1. 

Specifically, FIGS. 1 and 2 show the socket contact board 20 included in a socket of 
an interface board used in a micro BGA package or a CSP using solder balls as an extemal 
connection terminal. In the socket contact board 20, a number of socket pins 34, which are in 
one-to-one correspondence with extemal connection terminals 32 of a semiconductor 

15 package 30, are arranged in an array pattern. An adapter 41 matching the size of a body of 
the semiconductor package 30 is installed on the socket contact board 20 through fixators 42. 

Since the adapter 41 has an inclined surface 40 formed inside thereof, the package 
body sliding along the inclined surface 40 is positioned in the adapters 41 and is correctly 
loaded on the socket contact board 20. Thus, the extemal connection terminals 32 are 

20 correctly connected to the socket pins 34 of the socket contact board 20. 

In order to mount as many as possible semiconductor chips in one wafer, research on 
reducing the size of the semiconductor chips has been continuously carried out. A reduction 
in the size of the semiconductor chips implies a reduction in the size of the semiconductor 
packages. For example, in a case where the size of the package body is reduced as indicated 

25 by a dotted line 50 in FIG. 1, it is difficult to use the conventional adapter 41 due to a 

difference in size between the adapter 41 and the reduced package body. That is, the extemal 
connection terminals 32 and the socket pins 34 are not correctly connected when the small- 
sized semiconductor package 30 is loaded on the socket contact board 20. Thus, if the size of 
the semiconductor package 30 changes, a new adapter is indispensably needed. 

30 FIG. 3 is a plan view illustration of the socket contact board 20 for explaining the use 

of a newer adapter 41 A to accommodate a change in the size of the semiconductor package. 

As shown in FIG. 3, in a case where the size of the package body and an array pattern 
of solder balls used as an extemal connection terminal changes greatly, the adapter 41 A 
whose shape is modified to be suitable for the modification of the semiconductor package is 
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attached to the package body using fixators 42, and then an electrical test is conducted on the 
semiconductor package. That is, in this case, the new adapter 41 A is indispensably needed in 
the electrical test. 

Also, in a case where a parallel test or a bum-in test is conducted on the 
5 semiconductor package, a large number of the interface boards are required to be newly 

manufactured or exchanged, even if the shape of the semiconductor package slightly changes. 
As a result, the cost needed for testing the semiconductor package increases. 

Further, if the size of the package body changes, a new adapter die must be 
manufactured and the existing adapters must be removed from a large number of the sockets 
10 mounted in one interface board and exchanged with new adapters. Further, since separate 
interfaces boards are needed with respect to each of the semiconductor packages, efficiency 
in a process for testing the semiconductor package is reduced. 

Embodiments of the invention address these and other limitations in the prior art. 

15 SUMMARY OF THE INVENTION 

Embodiments of the invention provide a test kit for a semiconductor package in which 
a head assembly used in loading a semiconductor package performs a function of an adapter 
which is installed on a socket contact board, and a socket is made in a universal type which 
can be used irrespective of the size of a package body and an array pattern of an extemal 
20 connection terminal. 

Other embodiments of the invention provide a method for testing a semiconductor 
package using the test kit, 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 The above and other aspects and advantages of the present invention will become 

more apparent by describing in detail preferred embodiments thereof with reference to the 
attached drawings in which: 

FIG. 1 . is a top view illustration of a socket contact board of a socket on which an 
adapter is mounted in a test kit for a semiconductor package according to a prior art. 
30 FIG. 2 is a cross-sectional view illustration for explaining the loading of the 

semiconductor package using the socket contact board of FIG. 1. 

FIG. 3 is a top view illustration of the socket contact board of FIG. 1 for explaining 
the use of an adapter due to changes in size of the semiconductor package. 
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FIG. 4 is a side view illustration of a socket according to an embodiment of the 
present invention. 

FIG. 5 is a perspective view illustration of a head assembly of a test kit for a 
semiconductor package according to an embodiment of the present invention. 
5 FIG. 6 is a top view illustration of the head assembly shown in FIG. 5. 

FIG. 7 is a front view illustration of the head assembly shown in FIG. 5. 

FIG. 8 is an isometric view illustration of a unit head assembly according to another 
embodiment of the present invention. 

FIG. 9 is an isometric view illustration of a lower portion of the unit head assembly 
10 shown in FIG. 8. 

FIG. 10 is a cross-sectional illustration for explaining a process of loading the 
semiconductor package through a package guide of a head assembly according to yet another 
embodiment of the present invention. 

FIG. 1 1 is a top view illustration of a socket according to an embodiment of the 
1 5 present invention. 

FIG. 12 is a top view illustration of a free-sized adapter according to yet another 
embodiment of the present invention. 

FIG. 13 is a top view illustration of a socket in which a free-sized adapter is mounted 
according to yet another embodiment of the present invention. 

20 

DETAILED DESCRIPTION OF THE INVENTION 
Embodiments of the present invention will now be described more fiiUy with 
reference to the accompanying drawings, in which preferred embodiments of the invention 
are shown. This invention may, however, be embodied in many different forms and should 

25 not be construed as being limited to the embodiments set forth herein. Rather, these 

embodiments are provided so that this disclosure will be thorough and complete and will 
fully convey the concept of the invention to those of ordinary skill in the art. A free-sized 
adapter referred in embodiments of the present invention should not be construed as being 
limited to the embodiments set forth herein. 

30 Various changes in the present invention may be made therein without departing from 

the spirit and scope of the present invention as defined by the appended claims. It will be 
understood by those of ordinary skill in the art that, for example, a structure of a socket, a 
shape of a socket pin, a socket guider of a head assembly, etc. may be slightly modified. 
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FIG. 4 is a side view illustration of a socket 200 according to an embodiment of the 
present invention. FIG. 5 is an isometric view illustration of the head assembly 100 of a test 
kit for the semiconductor package according to embodiments of the present invention, FIG. 6 
is a top view illustration of the head assembly 100, and FIG. 7 is a front view illustration of 
5 the head assembly 100. 

As shown in FIG. 4, the socket 200 includes a socket cover 202, a socket contact 
board 208, and a latch 204. The socket cover 202 is positioned on an uppermost portion of 
the socket 200 and is used for performing a pre-alignment of a head assembly 100 (FIG. 5) 
and the socket 200 when the socket cover 202 contacts a socket guider 104 of the head 
10 assembly 100. Further, when an upper portion of the socket cover 202 is pressed, the socket 
cover 202 together with a spring 206 operate to open or close socket pins 210 of the socket 
contact board 208 so that a semiconductor package is connected to a tester (not shown). 

The socket contact board 208 is a printed circuit board (PCB) having the socket pins 
210 to which external connection terminals of the semiconductor package are electrically 
15 connected and which are arranged in an array pattern. The socket contact board 208 is a 
universal socket contact board capable of being applied to all general semiconductor 
packages as well as a specific semiconductor package. The socket contact board 208 will be 
described in detail with reference to FIG. 1 1 . 

The latch 204 is positioned on the socket contact board 208 and is opened by a 
20 pressing force of a package guider 102 (FIG. 5) of the head assembly 100, thereby allowing 
the semiconductor package to be loaded/unloaded. If the pressing force of the package 
guider 102 is no longer applied, the latch 204 fixes the semiconductor package on the socket 
contact board 208. 

Referring to FIGS. 5 through 7, the head assembly 100 according to an embodiment 
25 of the present invention performs an alignment function of a conventional adapter. Since 
embodiments describe a bum-in test and a parallel test for testing a plurality of 
semiconductor packages simultaneously, the head assembly 100 can simultaneously load or 
unload a number of semiconductor packages. The head assembly 100 has a pick-and-place 
tool operating space 106 where a pick-and-place tool 300 (FIG. 10), which is used in loading 
30 or unloading a number of semiconductor packages, operates. Here, the head assembly 100 
includes four unit head assemblies 101, and the unit head assemblies 101 each have a 
package guider 102 and a socket guider 104. The package guider 102 and the socket guider 
104 perform a function of the conventional adapter. 
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FIG. 8 is an isometric view of the unit head assembly 101. As shown in FIG. 8, the 
package guider 102 positioned under the pick-and-place tool operating space 106 of the unit 
head assembly 101 has a similar structure to that of the conventional adapter formed inside 
the socket. Thus, the package guider 102 performs a function of aligning the semiconductor 
5 package when the semiconductor package is loaded on the socket contact board 208. Further, 
the package guider 102 presses the latch 204 (FIG. 4) on the socket contact board 208 so that 
the latch 204 is opened, thereby correctly connecting the external connection terminals of the 
semiconductor package to the socket pins 210 of the socket contact board 208. 

The nxunber of the sockets that are mounted in a general interface board may range 
10 from at least 32 to 256, and the number of the interface boards used in a general 

semiconductor package is also large. Thus, a lot of effort and time are required for the 
exchange job of changing the adapters of the prior art due to the changes in size of the 
semiconductor packages. 

That is, where the size of the semiconductor package changes, while all of the 
15 conventional adapters formed inside the socket would need to be changed, only the package 
guider 102 of the unit head assembly 101 is changed in this embodiment of the present 
invention. Thus, since the change of the adapters caused by changes in size of the 
semiconductor packages is not needed, effort and time required due to changing the adapters 
are saved. 

20 FIG. 9 is an isometric view of a lower portion of the unit head assembly 101 shown in 

FIG. 8. 

As shown in FIG. 9, if the alignment of the unit head assembly 101 and the socket 
cover 202 (FIG. 11) deviates when they contact each other, it is difficult to correctly connect 
the socket pins 210 of the socket contact board 208 (FIG. 11) with the external connection 

25 terminals 402 (FIG. 10) of the semiconductor package even if the package guider 102 

operates normally. In order to solve the above problem, four comers of the socket cover 202 
(FIG. 11) slide along inclined surfaces formed at ends of the socket guider 104 and are 
correctly inserted into the socket guider 104. Thus, the socket guider 104 performs the pre- 
alignment fiinction for correctly matching a position of the unit head assembly 101 to a 

30 position of the socket 200 before the package guider 102 operates. 

FIG. 10 is a side view diagram for explaining a process for loading the semiconductor 
package through the package guider 102 of the unit head assembly 101 according 
embodiments of the present invention. 
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As shown in FIG. 10, the pick-and-place tool 300 has a vacuum suction unit 302 
which sucks and moves a body of a semiconductor package 400 by a vacuum force. If the 
vacuum force of the vacuum suction unit 302 is removed, the semiconductor package 400 
separates from the vacuum suction unit 302 and is loaded on the socket contact board 208. 
5 Here, since the package guider 102 has an inclined portion 107, even if an error occurs in the 
loading position of the semiconductor package 400 using the pick-and-place tool 300, the 
semiconductor package 400 sliding along the inclined portion 107 is correctly aligned in an 
alignment portion 108, falls toward the socket contact board 208, and is correctly loaded on 
the socket contact board 208. 

10 FIG. 1 1 is a top view of a socket 200 according to an embodiment of the present 

invention. As shown in FIG. 11 , an adapter is not separately installed on the socket contact 
board 208 of the socket 200, because the package guider 102 and the socket guider 104 of the 
head assembly 100 perform the function of the conventional adapter in the process for 
loading the semiconductor package. Thus, where the size of the semiconductor package 

15 changes, the job of changing the conventional adapter, which requires much effort and time, 
does not need to be performed. However, a free-sized adapter 220 (FIG. 12) may be installed 
on the socket contact board 208. The free-sized adapter 220 is not installed for the purpose of 
the alignment of the semiconductor package as in the conventional adapter. The free-sized 
adapter 220 is instead installed to ensure a space for positioning the package guider 102 when 

20 the extemal connection terminals are connected to the socket pins 210 on the socket contact 
board 208 during the loading of the semiconductor package. The free-sized adapter 220 will 
be described in detail with reference to FIG. 12. 

FIG. 12 is a top view illustration of the free-sized adapter 220 according to 
embodiments of the present invention. As shown in FIG. 12, the free-sized adapter 220 

25 includes a support portion 212 and an opening 214. The support portion 212 prevents 

damage to a surface of the socket contact board capable of being generated when the package 
guider 102 (FIG. 8) moves down, and ensures a space for positioning the package guider 102. 
Here, the size of the semiconductor package loaded through the package guider 102 may not 
be equal to that of the opening 214 of the free-sized adapter 220. 

30 The free-sized adapter 220 can be commonly used in all semiconductor packages 

having the size indicated by broken lines A, B, and C of FIG. 12. For example, BGA 
packages having 54 extemal connection terminals maybe classified into four types of BGA 
packages having different sizes. In this case, only one free-sized adapter 220 is needed for 
use with the four types of BGA packages. Since the free-sized adapter 220 may be made of a 
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plastic material, the free-sized adapter 220 can bend relatively easily. Further, since the free- 
sized adapter 220 does not perform the alignment fixnction, and this free-sized adapter 220 is 
not restricted to one position, it is relatively easy to install the free-sized adapter 220 on a 
socket contact board. 

5 For example, if adapters must be exchanged due to the changes in size of the 

semiconductor package as in the prior art, it takes 12 hours to install adapters in 12 sheets of 
interface board for the bum-in test which each has 240 sockets. However, if the head 
assembly having a package guider and a socket guider is used and the existing adapter is 
changed with the free-sized adapter 220 as in embodiments of the present invention, it takes 

10 about 30 minutes to install the free-sized adapter in 12 sheets of interface board each having 
240 sockets. Thus, the changing time of the adapters is reduced greatly, 

FIG. 13 is a top view illustration of a socket 200 in which the free-sized adapter 220 is 
mounted according to an embodiment of the present invention. As shown in FIG. 13, since 
the support portion 212 of the free-sized adapter covers most of area of the socket contact 

15 board of the socket 200, the support portion 212 prevents the damage to the surface of the 
socket contact board that could otherwise occur when the package guider moves down. 
Further, the socket pins 210 are arranged inside the opening 214 of the free-sized adapter in 
the array pattern. Since the latch 204 fixes the semiconductor package aligned inside the 
opening 214, the socket pins 210 can be connected to the external connection terminals 

20 irrespective of the size of the semiconductor package. 

Hereinafter, a testing method using a test kit for the semiconductor package will be 
described according to another embodiment of the present invention. 

An interface board which has 32-256 sockets and simultaneously performs an 
electrical test for a plurality of semiconductor packages is prepared. Here, an adapter is not 

25 yet installed in each of the sockets of the interface board (FIGS. 1 1 and 13). A first 

alignment is performed by respectively docking socket guiders of head assemblies on socket 
covers of the sockets of the interface board. Thus, the head assemblies and the sockets are 
aligned correctly. 

Next, package guiders of the head assemblies are inserted into the sockets so that 
30 latches on socket contact boards are opened. The semiconductor packages are mounted on 
the socket contact boards by performing a second alignment of the semiconductor packages 
using package guiders in pick-and-place tool operating spaces (FIG. 8) of the head 
assemblies. Thereafter, the latches press and fix the semiconductor packages so that the 
semiconductor packages are separated from a vacuum suction unit of a pick-and-place tool. 
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Finally, the head assemblies are separated from the sockets. The test method can be used in a 
parallel test and a bum-in-test. 

As described above, embodiments of the present invention have advantages over 
conventional adaptors since a head assembly performs functions of a conventional adapter 
5 formed on a socket contact board so that the adapter is no longer necessary. 

Therefore, one interface board can be commonly used for several kinds of 
semiconductor packages. Thus, the test cost needed for an electrical test of the 
semiconductor packages is reduced, and the efficiency of the electrical test increases. 

Also, when a free-sized adapter is used as needed, the test cost needed for the 
10 development and the die design of the adapter is reduced and the cost and the time for the 
changing of the adapter are reduced. 

Particular embodiments of the invention will now be discussed. 

According to an aspect of an embodiment of the present invention, there is provided a 
test kit for a semiconductor package including a pick-and-place tool for picking up and 

15 loading/unloading the semiconductor packages; a head assembly which includes a package 
guider for aligning the semiconductor package falling from the pick-and-place tool, and a 
socket guider for pressing a socket cover at an edge of the package guider before the package 
guider operates and performing a pre-alignment function for the correct operation of the 
package guider when the socket guider contacts the socket cover; and a socket which is 

20 positioned under the head assembly and connects the semiconductor package loaded by the 
pick-and-place tool and the head assembly to a tester. 

In another aspect of an embodiment of the present invention, the socket includes the 
socket cover which is located on an uppermost portion of the socket and is used in the pre- 
alignment performed by the socket guider of the head assembly; a socket contact board which 

25 is positioned under the socket cover and has a plurality of socket pins which are electrically 
connected with external connection terminals of the semiconductor package and are arranged 
in an array pattem; and a latch which is positioned on the socket contact board and is opened 
by a pressing force of the package guider, the latch allowing the semiconductor package to be 
loaded/unloaded and fixing the semiconductor package if the pressing force of the package 

30 guider disappears. 

The socket contact board may be a universal socket contact board capable of being 
applied to all of general semiconductor packages as well as a specific semiconductor 
package. Further, the socket may further include a free-sized adapter formed on the socket 
contact board. 
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The free-sized adapter ensures a space for positioning the package guider when the 
external connection terminals of the semiconductor package are connected to the socket pins 
of the socket contact board and protects surfaces of the socket contact board. Further, the 
free-sized adapter may include a support portion and an opening and is made of a flexible 
5 plastic material. 

The pick-and-place tool sucks a body of the semiconductor package by a vacuum 
force and loads/unloads the semiconductor package. 

The head assembly may load/unload a plurality of semiconductor packages 
simultaneously and includes the package guider. Further, the package guider includes 
10 inclined portions which are formed at four comers of the package guider and an alignment 
portion in which the semiconductor package sliding along the inclined portion falls in an 
alignment state, the package body sliding while contacting the inclined portions and being 
aligned. 

Four comers of the socket cover slide along inclined surfaces formed at ends of the 
15 socket guider when the socket cover is pressed and are correctly inserted into the socket 
guider so that the socket guider performs an alignment function of correctly matching a 
position of the head assembly with a position of the socket. 

The socket can be used in an interface board for a parallel test or a bum-in test of the 
^ semiconductor package. 

20 According to another embodiment of the present invention, there is provided a 

method for testing a semiconductor package. The method includes preparing an interface 
board which has a plurality of sockets and is used in performing an electrical test of the 
semiconductor package; performing a first alignment by docking a socket guider of a head 
assembly on a socket cover of the socket; opening a latch of the socket by pressing the socket 
25 cover using a package guider of the head assembly; performing a second alignment for the 
semiconductor package loaded to a pick-and-place tool by the package guider to mount on a 
socket contact board formed inside the socket; fixing the semiconductor package using the 
latch if the pressing force of the package guider disappears; separating the semiconductor 
package from the pick-and-place tool; and performing an electrical test for the semiconductor 
30 package mounted on a socket contact board. 

The interface board may be used for a final test of the semiconductor package. The 
final test is any one of high temperature, room temperature, and low temperature tests. 
The interface board is used for a bum-in test of the semiconductor package. 
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The first alignment is performed in a state where four comers of the socket guider 
correctly contact four comers of the socket cover. The second alignment includes positioning 
the semiconductor package sliding along the inclined portions of the package guider in a 
correct position, and passing the semiconductor package positioned in the correct position 
5 through an alignment portion to fall down at right angles. 

The socket contact board further includes a stracture which is formed on the socket 
contact board, ensures a space for positioning the package guider when the semiconductor 
package is loaded, and protects a surface of the socket contact board. The structure is a free- 
sized adapter having a general stmcture that can be applied irrespective of a type of an 
10 external connection terminal of the semiconductor package. 

The latch fixes the semiconductor package by pressing an upper portion of the 
semiconductor package. The semiconductor package can use solder balls as the extemal 
coxmection terminals. 

According to another embodiment of the present invention, since the head assembly 
15 performs a function of a conventional adapter, the conventional adapter is removed and the 
free-sized adapter is used instead, one interface board can be commonly used in several kinds 
of semiconductor packages. Thus, the test cost needed for an electrical test of the 
semiconductor packages is reduced, and the efficiency of the electrical test increases. 
Further, the test cost needed for the development and the die design of the adapter are 
20 reduced and the cost and the time for the exchange of the adapter are reduced. 

While the present invention has been particularly shown and described with reference 
to preferred embodiments thereof, it will be understood by those of ordinary skill in the art 
that various changes in form and details may be made therein without departing from the 
spirit and scope of the present invention as defined by the appended claims 
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